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ABSTRACT

This document provides a brief history, identifies the capabilities, and
outlines execution procedures for terrain data display and modification
software originally written for Tektronix 4027 hardware. Conversion to a
VAX/Ramtek environment and several capabilities enhancements are described, as
well as procedures for executing the new package.
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produce a terrain data base for the Corps Battle Game (predecessor to )
CORDIVEM). Under the terms of this contract, BOM was to produce digitized
terrain data, LOC and hydrography nets for virtually all of Germany. Shortly
thereafter Data Management personnel developed software on a Tektronix 4027
terminal which utilized its graphics capability to allow display and
modification of the data. There are actually two software packages involving
graphics displays. The first package allows the user to display, and if
necessary modify, the “features" (vegetation) data (see paragraph 2a). The
second package allows display of digitized road and river data and the display,
development, and modification of the "hex road equivalents” which were used in
CORDIVEM and are currently used in CORBAN. In early April 1987, Scientific and
Technical Support Directorate (STSD), Computer Support Division (CSD),
Technology Applications Branch - Graphics Team (TAB-GT), was tasked to convert
this capability to current hardware configurations, -Currently, TRAC-FLVN's
primary graphics hardware is the Ramtek 9400 series accessed through any of
several YAX computers in-house.

f 4

t 1. Background. 1In 1979, CASAA (now TRAC-FLVN) contracted BOM Corporation to
{
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2. Original capabilities. The Tektronix 4027-compatible Data Management
produced software allowed the user to display and modify terrain data as
required. The total package consists of five subpackages which perform various
data manipulation functions. Each subpackage consists of 20-35 subroutines
with some overlap., Conversion was requi=ed for only the two of these
sub-ackages involving graphics displays. Each of these is described in detai’
be ow while the converted packages .re described in paragraph 3.

a. Features data. Prior to execution of this software the user he:
to dc several logical unit assignments reouired during execution., Executi--
was reasonably straightforward with the user respondinc tc prorpis,e.c.:

Enter the coordinates of the Sw corner

Features?

Contours?

Contour interval? (if yes above)

<program displays appropriate terrain mar with cclier Le~ lezero>
corrections tc featuree?

Cclor? (i7 yes above)

<program displays crossheirs orn the screer which the user positicns
by usinc the keypad arrow keys and strikinc any key tc desicnate

vertices of & polygcr representing the new area to be fillec in with
the selected color, to terminate, user must select key (.>

Ancther patch?

fdbﬁb&&i}imiyiaixiiﬂxiaiiiiial}ﬁhﬁb&niﬁiﬁrdbﬂbi



<if yes, all above steps are repeated; if no, the old data file is
automatically overwritten>

b. Roads & rivers data. Prior to execution of this software, the
user had to do several logical unit assignments required during execution.
Execution was reasonably straightforward with the user responding to prompts,
e.g.:

toc or hydro?

Hex size?

Roads? (may ihply rivers depending on first response)
Enter map name, terminate with a period please

<program now displays the selected area overlayed by the level of
hex chosen with some hex sides in color to represent the type of
river flow between hexes (or with hex center joiring segments to
represent the area road network) followed by the display of tne
digitized road (or river) data and a set of crosshairs for modifying
the hex data. While in this mode, the user can "erase” or "refresh”
selected road (or river) types by using the 4027 function keys>

More changes?

3. Converted software cacabilities. Top priority was given tc assurir-
no loss of capability in the conversion effort. Certain modes of operatic:
were modified (e.g. the removal of function-key usage to avoid future
compatibility problems) but the user reméins able to perform all functicrn: =
before, and in several instances, more easily. In addition, & number ¢°
package enhancements were incorporated an¢ are delincatec in paragreph £,

a. Features data. Software was consolidatec intd> a single ter:
library and corresponcing object library under & sincle c.rectory hzadirc
(currently [terrain.surface.display]). All internal references were cranzed tc
reference commons co-located irn @ single directory {(currently
[terrain.commonl). The aporopriate logica) assianments are aii accomzlished t.
executing the "terrair” logir file. Programmer documenteticn exists bIth ir
the convertec routines and in & serarate file titiec "Odoc.doc” locate: ir the
szme directory as the scftware, 7o execute the curriri terrair scftwerz, the
user neec only jocate ni~self at ¢ terminal near a Rartek monjtor anc c-arhrice
tatlet (site is rct iﬁiortan; as TAE-5T has modifiel tre app11Cct1or sCftwire
and the applicatie graphics packhace (CGIP) tc be corretible with a1l TRAZ-FLV.
hardware configurat1ons, and ao &3 follows:

ASSIGN DISK:[DIR] TERIISK {wnere DISK:[DIR] is the disk/directory

lecation of top level terrair scfiware)

GTERDISK:LOGIN (executes the above mentioned login file)

RUNDISP (does logical assignments & executes the software)
2 .
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RM__: (appropriate Ramtek logical for your site - onvmoqitor)

Do you wish to change color values?
Change which color code? )
<current RGB intensities for selected color are displayed> f
Enter new intensities

Change another color?

Enter the coordinates of the SW corner (0,0 to end) )
Features?

Contours? '
Contour interval? (if yes above)

Enter coarseness factor

<program displays appropriate terrain map with color bar legend>
Cerrections to features?

Color? (if yes above)

Terminate polygon definition by entering cursor position outside map

<program "turns on" the cursor and activates the graph tablet for
polygon definition via the graphics pen/puck>

T -

Another patch?
<if yes, 2ll of the above steps are repeated>
Dc you wist tc save all new data to file? (if nc abcve) f

hew version of <gzte file name> has beer created (if yes above)

t. Roac: and rivers gzts. Sofiware wes consoticated intc & sincie
ter1 Tiirary and coi-rescorcing opject 1turary under e single directory heacine
tcurrerity (terreir ocnex hex]). 17 internal references were crarcec tc "
reference commone co-iocated in e sincle girectory (currentiy
Tterrein.commonl,. Tre zrproprizte locical assigrments are all accompiished by

execuzing the “"terreir” login file. Frogrammer documertation €xists both in

the corverted routines and in a separate file titlec "Odoc.doc” Toceted ir the

seme directory &s tre scftware. To execute the current terrain scftware, the )

user neec only loczte himself at a terminal near a Ramtek monitor & 4 graphics

tabiet (site is not important as TAB-GT has modified the applicatior software

ant the applicable graphics package (CGIP) to be compatible with all TRAC-FLVN
3 .
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Software ernhzncements. This section descrives in more ¢

stail
enhancements irncorporatec in the two packaces descrived in paragraph
4 .

hardware configurations) and do as follows:

ASSIGN DISK:[DIR] TERDISK (where DISK:[DIR] is the disk/directory
location of top level terrain software)

@TERDISK:LOGIN (executes the above mentioned login file)

RUNROAD or RUNRIVER (this does the appropriate logical assignments &
executes the sc®tware)

Loc or hydro?

Hex size?

Enter map name, terminate with a period please

RM__: (appropriate Ramtek logical for your site - on monitor)
Do you want hex autobahns (or major rivers) displayed?

Do you want hex main roads (or rivers) displayed?

Do you want hex secondary roads {or streams) displayed?

<program displays hex overlay for selected area with hex roads (or
rivers) as specified>

Chenge your display? {(if yes, the three “do you want" promptc
repeat. This option allows the user to "turr
off" or “refre-h" only the hex roaas cr
rivers if desired.)

Do you want Gigitized rozds (or rivers)?

Do you want digitized eutobahns (or mejor riversj disprlavec?
Do you want digitizec main rcads (or rivers) displaved?

Do you want digitizec seccoriary roaos (or streams) displaves?

<program dispiays digitizec roacd:z {or rivers} ac specifiel>

Charge your cisplay? (1T yes, same es &ahove,

grter roac (or river) typs to draw/ceietle  {user sgiects tyne ¢f hex
road rive” to insint)

lice grerr tei et 12 6C &2 Toilows

Seiect startins hex for rzac (or river

Select endinc rex for r:izz

<pregrat Grews approdrizts segmentd
More changes?

eacr of the

L
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comparison of paragraphs 2 and 3 will 1dent1fy the prompt differences which
often correlate with enhancements.

a. General. A terrain software package specific login file was
created to establish the required symbol and logical assignments for compiling
and/or executing the software. All files/routines specific to a package reside
in the same directory; however, generic routines required by multiple packages
reside elsewhere (these can be determined most easily by looking at the
appropriate link file, e.g., OLINKDISP.COM).

b. Features data. Numerous enhancements to this package were
incorporated as follows:

RUNDISP - A procedure file (ORUNDISP.COM) was developed to get the user
to the appropriate location and execute the software.

Ramtek logical - Enhancements to the CGIP graphics package require
only that the user supply the four-character Ramtek logical identification far
execution on any of our hardware conficurations. These ID's can be found on
a label on the monitor selected (e.g., RMAD:).

Change color values - This addition was purely aesthetic. This

feature zllows the user to persona11ze color schemes for the execution
c=ssior, Since the software's intended process is tedious and cetailed, it's
cuite easy to become eye faticued. The user can select any or all colors and
r23ify the intensities (RGB) to his own personal preference.

Exitinc software - Previously no provision for exiting echtec The
user ves required to interrupt the process by, for example, a CTRL-

Coarseness factor - The software originally drew 400 verticel lines,
ezch representing a 10C-meter swath while varying the color of the line as
rzzecsary tc poriray the variety of vegetation found in that area. For better
¢icc ey on tre ramtek harawzre, the packace was modified to draw rectangles
reine- trar limes. Tne coarseness fector then varies the number of "vertical®

recta I es drewr to be 430/c, wnere ¢ is the coarseness factor, Tne time to
¢rev tne map is ther resuced by the reciprocal of the coarseness factor. (E.c.,
i trz user se‘actis & ccarseness factor of 2, the software will draw 208

<

"virtizel” reciercies ir 1/2 the time,)

Grarv otiniet usize - The ori;ina1 softwere mace use cf Tektronix 807
fgzt.rz: not vz iabtie ¢r tne current naraware conficuraticn. Tne mocGificeticr
¢f Tzeiures c:it: Cr tne Tekironix was afficted by movinc ¢ressneirs 16 iocate
eeir vertex of ¢ ootentially 500-sidec polyaor., In the new rachage, this is
grlecritisned utinz ¢ graph tablet anc puck/per and is terminzted by the user
grieving any pcirt o opoiantial vertey. outsice the map boungariec,

Gptionai szve Of chances - The origcinal software eutomatically savec
whatever changes tne user gererateC {whcther correct or not) &nd, worse,
crverwrote the oricinal data file. The new package prompts the user prior to
saving the daté anc notifies him that a new version of the file has been
created (cleanup of obsclete files is then the user's responswbm]mty)

5




c. Roads and river data. Several enhancements to this package were
incorporated as follows: LT

RUNROAD - a procedure file (ORUNROAD.COM) was developed to get thé user to
the appropriate location and execute the software as applicable to road network
development.

RUNRIVER - a procedure file (ORUNRIVER.COM) was developed to get the user
to the appropriate location and execute the software as applicable to river
network development.

Color labels - Color labels identifying the association between
roads/rivers and their corresponding color graphics representation are now
displayed along the left-hand margin on the monitor. Previously, no link
betwee? display and representation existed (the user had to be “software
smart").

Selection of hex and digitized representations - The new package allows
the user to "turn on or off" any or all of the three types of hex road/river
displays and ther allows the same flexibility with the digitized displays.
Similar capability existed previously but 7ot as flexibly. In both cases this
canability is invelueble as an 2ssist to t.e user allowing display of only
thcse rocds/rivers he's interested in modifying.

tced/river generation - Frevicusly this process was effected by using
Crisstzirs to identify the hexes contzining the newly cenerated rcad/river.
- [=3

. SuTTarv, A packzce ceveioped, anl used by TRAC-FLVN [iate Menacerment
. ~sCrm2] to view end modify terrain Gaiz used by several cf TRAC-FLVN's war
c -z gitulatiors wes competible only with Tektrenix 4027 hevdware. TAB-GT was
<:we: 12 CORVEr: the sofinave to be VAX/Famntek compztitle primarily to allow
for s.-2¢5 of tme Tektrorix reraware. Trere are five software packeges in ail
tret wore Gove .oec for treze purposes, but cnly two involved graphics and
trerefire needes revision. Tor pricritv wes no 1¢ss of software ceoabilities,
vitr er-zrzemerts vreve frasibie to simplify or improve the executicr
procecores, Pzmiivenrn Docsscrives Tne revised packages' caparilities and
€:21.1717 procelures, &7C paracrent & highiights only the ennznceminis inciulel
ir o tvsoCooversior o effirt
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